Background:-Microalbuminuria is one of the early indicators of sepsis. It is caused by diffused endothelial dysfunction in critically ill septic patients. The degree of microalbuminuria corresponds with the intensity of the inflammatory contempt. Purpose:-To investigate whether microalbuminuria has a prognostic value in surgical sepsis or not, with particular regard to its role in anticipating illness intensity, clinical course and mortality. Methods:-The study was applied in the critical care unit, Sayed Galal hospital, Faculty of medicine, Al-Azhar university. A sum of 80 patients were included in a prospective, non-interventional study following major abdominal surgery, and divided into two groups each group containing 40 patients. Albumin/Creatinine ratio (ACR, mg/g) was measured in urinary samples collected preoperatively (tp), upon ICU admission (t0), after 6 hours (t6) and at 24 hours (t24). Acute physiology and chronic health evaluation II (APACHE II) score was calculated 24, 48 and 72 hours, and Sequential Organ Failure assessment (SOFA) score was calculated daily for 3 days. Clinical outcome (length of ICU stay), and final outcome (survival or mortality rates) were recorded and documented for all patients. Results:-There was statistically significant difference between groups according to ACR t0 to t24 specially at t6 which was highly significant in group II in relation to group I with p-value <0.001.There was highly statistically significant difference between groups according to APACHE score in group II in relation to group I for APACHE 24, 48, and 72, p-value <0.001. There was highly statistically significant difference between groups according to SOFA score in group II in relation to group I for SOFA1,2 and 3, p-value <0.001. There was statistically significant difference between groups according to outcome (death was 12.5% in group I in relation to 37.5% in group II) p-value 0.020. Conclusion:-Microalbuminuria an easy, rapid and simple tool has a prognostic value in surgical sepsis, with precise regard to its role in anticipating illness severity, clinical course and mortality.
INTRODUCTION
n intensive care environments, anticipating of outcome of patients is of crucial importance to the intensivist. It allows deciding of early therapeutic maneuvers, optimum resource allotment and appropriate advising of the family or patient [1] . A number of prognostic tools have been created for the above target. The two main widely accepted systems to predict mortality are the Simplified Acute Physiology Score (SAP) II scores and the Acute Physiology and Chronic Health Evaluation (APACHE) [1] . Previously, microalbuminuria was used to anticipate the assault of renal impairment in diabetic patients. Recently, it has shown as an early predictor of disease intensity in many acute inflammatory conditions [2] . Another important concern, it has been found to be an early predictor of mortality in different groups of critically ill patients [3] . Additionally, it has been known as a useful predictor of cardiovascular events in adults [4] . By definition, Microalbuminuria is a urinary albumin concentration of 30-200 mg litre-¹.It is exhibited as the urinary albumin to creatinine ratio (ACR) to correct for alterations in urine output [3] . The cause of microalbuminuria in postoperative surgical patients most probably
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-124-related to global profound endothelial dysfunction arising from the effects of inflammatory mediators, released during the severe inflammatory assaults that are conjoined with critical illnesses leading to systemic increase in capillary permeability [15] . It is one of the common readings in critically ill patients, where it has demonstrated not only as a predictor of organ impairment and vasopressor/inotropic requirements but also of mortality, being superior to the Sequential Organ Function Assessment (SOFA) score and Acute Physiological and Chronic Health Evaluation (APACHE)II score [5] .
AIM OF THE WORK
To investigate whether microalbuminuria has a prognostic value in surgical sepsis or not, with special regard to its aspect in anticipating illness severity, clinical course and primary outcome (sepsis) or secondary outcome (mortality).
PATIENTS AND METHODS
Patients; this study was approved by the medical Ethics committee at Faculty of Medicine, Al-Azhar University. We prospectively enrolled 80 patients. We divided the patients into two subgroups according to significant rise of microalbumin at 6 hours post-operatively ( group I with no significant microalbuminuria and group II with significant microalbuminuria at t6), each group of 40 patients. Patients were sequentially selected following total gastrectomy, Whipple-resection of the pancreas, elective oesophagectomy and liver resection due to tumour removal, admitted to Critical care unit, Sayed Galal hospital, Faculty of medicine, Al-Azhar university over ten months period from March 2015 to January 2016. Informed consent given by the patient or immediate relative (first degree). This study did not interfere with the current medical practice of the investigator. No invasive medical procedure is required by the study. Inclusion criteria: 1) Age above 18 years 2) Sepsis (Society of Critical Care Medicine "SCCM" criteria) of postoperative onset suspected by the treating physician or confirmed infection + criteria of SIRS. 3) SIRS (SCCM criteria) [6] was diagnosed when there were two or more of the following: Heart rate (HR) > 90/min, Respiratory rate (RR) > 20/min or PaCO2 < 32 mmHg, Temperature ˃ 38ºC or ˂36ºC, White blood cell count > 12,000/mm 3 or < 4000/mm 3 or > 10% immature neutrophils. Exclusion criteria included patients with ischemic heart disease, hypertension, diabetes or with concurrent treatment with any of the antiproteinuric drugs, (Angiotensin-converting enzyme inhibitors (ACE-I), Angiotensin II, angiotensin I receptor blockers (ARBs), lipid lowering drugs such as statins or fibrates, and recently also oral glycosaminoglycane sulodexide), patients with chronic renal disease (serum creatinine level ≥ 2.0 mg/dL) or on replacement therapy (dialysis), no urine output on the first day of admission, hospital stay less than 48 hours, Patients who did not met any of the exclusion criteria were selected randomly and prospectively included into the study on the day of ICU admission and they were followed up for an ultimate period of 25 days or till the day of discharge or demise. These routine Labs were withdrawn on study day 1 and then daily for 3 days.  Labs specific for our study: The reading will be exhibited as the urinary albumin / creatinine ratio (ACR) to correct the alterations in urine output and were referred to as ACR [7] . Spot urine samples taken at the preoperative time (tp), postoperative (t0), 6 hours postoperative (t6), 24 hours postoperative (t24), 48 hours postoperative (t48), and 72 hours postoperative (t72).
Urine samples were sent to the biochemistry lab and stored at -20 o C till the time of analysis. Urinary creatinine concentration was checked by modified kinetic Jaffe reaction (Dimension RxL Max, Dade Behring Inc., U.S.A) while Urinary microalbumin concentration was checked by the immunoturbidimetric method [8] .
The methods covered an analytical spectrum of 0-20 mg/dl for creatinine and 1.3-100 mg/L for microalbumin. Microalbuminuria was expressed by ACR values between 30 and 299 mg/g creatinine. Clinical proteinuria is considered if ACR of > 300 mg/g creatinine. Healthy human has ACR < 30 mg/g creatinine [7] . A value of 3.4 to 34 mg/mmol of creatinine i,e, 30 to 300 mg/g creatinine recommends that albumin excretion is between 30 and 300 mg/day and accordingly microalbuminuria is most possibly present . Values above 300 mg/g creatinine (or 34 mg/mmol) are suggestive of macroalbuminuria. (to convert mg/mol to mg/g, multiply by 8.84) [9] .
3) Microbiological studies: Including full septic workup (sputum, blood, urine, wound or biological fluid culture according to clinical suspicion) prior to antibiotic administration. 4) Clinical data: Length of ICU stay, primary outcome (sepsis) or secondary outcome (mortality) reported for all patients. 5) imaging studies: required to identify the source of sepsis e.g. (chest X-ray and ultrasound).
6) Application scoring Systems:
APACHE II score evaluated at 24, 48, and 72 hours later [10] . SOFA score was evaluated on study day 1 and then daily until a total of 3 days [11] .
Statistics Sample size justification:
MedCalc ® version 12.3.0.0 program was used for calculations of sample size, statistical calculator based on 95% confidence interval and power of the study 80% with α error 5%, According to a previous study [12] , showed that the Microalbuminuria, explained as the urinary albumin/creatinine ratio (ACR), is a reflection of increased capillary permeability related to the systemic inflammatory response syndrome (SIRS), and has been found to be prognostic of outcome in several trials. Therefore, we explored the importance of ACR as a prognostic factor of mortality. Based on this, sample size was calculated according to these values produced a minimum of 76 cases were enough to find such a difference. Assuming a drop-out ratio of 5%, the sample size will be 80 cases in the study group.
Statistical analysis:
Data were interpreted using Statistical Program for Social Science (SPSS) version 20.0.
Qualitative data were explained as percent and frequency. Quantitative data were explained as mean± standard deviation (SD). The following tests were done:  Independent-samples t-test of significance was used when comparing between two means.  Probability (P-value) -P-value <0.05 was considered significant. -P-value <0.001 was considered as highly significant.  Chi-square (X 2 ) test of significance was used in order to compare proportions between two qualitative parameters. P-value >0.05 was considered insignificant. 
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There was statistically significant difference between groups according to outcome (discharge was 25 (62.5%) in group II in relation to 35 (87.5%) in group I while death was 15 (37.5%) in group II in relation to 5 (12.5%) in group I) p-value 0.020. [13] .
DISCUSSION
Sepsis is common in the critically ill patients
Rapid induction of microalbuminuria levels occur within a few hours of an inflammatory assault as compared to relatively delayed inductions of procalcitonin (PCT) and C-reactive protein (CRP) [14] . We tried in this study to investigate the value of Microalbuminuria as a prognostic tool for illness severity, clinical course and mortality in the critically ill surgical patients. Several studies in various groups of critically ill patients have used microalbuminuria as a significant prognostic marker of illness severity and mortality in the ICU [14] . Increased frequency of microalbuminuria in critically ill patients is caused by global profound endothelial dysfunction arising from the effects of inflammatory mediators, released during the severe inflammatory assaults that are conjoined with critical illnesses leading to systemic increase in capillary permeability [15] . Due to altered glomerular endothelial permeability in both kidneys, high amounts of microalbumin will escape into the glomerular filtrate. Reabsorptive capacity of the renal Sameh H. Seyam; et al… -130-tubules for albumin from the ultrafiltrate exceeded beyond its capacity, leading to increased excretion of microalbumin in the urine [8] . Microalbuminuria would be an excellent marker for the early identification of patients with high risk of morbidity and mortality. This would allow the ICU physician to decide early therapeutic interventions in patients most likely to get benefit from its use, especially in situations of financial limitations [8] . measurment of the amount of microalbumin excreted in urine, expressed as (ACR) [3] , is a simple, reliable, and cheap test that adjusts for different urine concentrations among ICU patients and avoids the need for a timed urine collection, Moreover it can be done while the patient in bed and results can be gained as early as 15 min . On the other hand, the ICU prognostic scores such as SOFA and APACHE scores requires variable data collection within 24 hours and involve meticulous statistical analyses to anticipate mortality as an outcome.
In our study, microalbuminuria on admission, was found to be a weak predictor of morbidity and mortality (P= 0.007), and therefore neither microalbuminuria on admission can be a useful tool to predict morbidity and mortality in critically ill surgical patients nor APACHE and SOFA scores.
After 6 hours, microalbuminuria found to be a good predictor of SIRS (P<0.001), which indicates that, microalbuminuria during the first 6 hours is a good predictor of outcome.
Our findings are consistent with that of MacKinnon and colleagues [3] , they recruited 50 patients and then calculated probability of death for ACR and suggested that a rapid prediction of outcome can be gained within a window of 6 h of ICU admission.
Gosling and colleagues [2] , reported that elevated ACR level can predict death and APACHE score did.
We also demonstrated that within the first 6 hours, ACR was significantly high in the nonsurvivors compared with survivors (P< Thorevska et al., 2003 , [16] indicating that failure of ACR to decrease is combined with increased ICU mortality.
The choice of 6 hours as the timing for sampling was selected to assess the earliest time of rising of ACR in the non survivors as comparing with the survivors.
A declining trend of ACR after 6 hours from ICU admission may indicate a change of endothelial dysfunction towards the better and improvement in Organ function and a positive response to the initial management [8] .
In septic postsurgical patients, ACR found to correlate well with the sequential organ failure assessment scores as found by De Gaudio AR and colleagues [17] . But in our study ACR found to precede the change in SOFA score. SOFA score was found to start increasing non significantly at the first day and daily for 3 days in the first group and significantly from the first day and in the following 2 days in the second group.
We could not find an association between admission ACR and outcome. This contradicts Gosling's findings in 2003 where he found that elevated ACR within 15 min of the patients admission to ICU correlated with mortality [2] .Most authors support the principle that ACR measured on ICU admission, in particular within 6 hours from the postoperative time, to be most reflective of illness severity and prediction of outcome.
On the other hand, our study demonstrated that ACR in critically ill surgical patients does not correlate with ICU stay. This finding advocates with previous studies of Gosling et al [2] . Lastly, when comparing microalbuminuria with other prognostic factors like Procalcitonin PCT, we can notice that Procalcitonin differs from other biomarkers of sepsis. Serum PCT serum levels are detectable as early as 3-4 hours after invasion of bacterial infection [18] , which is much earlier than the increase in the C-reactive protein level or microalbuminuria but, we can Sameh H. Seyam; et al… -131-notice that the time of rise of microalbuminuria in our study was 6 hours which is not too much different from procalcitonin. Also microalbuminuria cost as a test is too much cheaper than procalcitonin.
The effect of an event rather than the current medical condition such as chronic obstructive airways disease, bronchial asthma or others that lead to ICU admission will be variable. These patients may stay a long time in ICU, not necessarily due to the acute insult, but because of the comorbidities. Recently, it has been declared that obesity was associated with increasing risk of renal injury [19] . CONCLUSION Microalbuminuria an easy, rapid and simple tool has a prognostic value in surgical sepsis, with particular regard to its role in predicting illness severity, clinical course, primary outcome (sepsis) and secondary outcome (mortality).
Limitation to the study:
Financial elements was an important factor due to the high cost of the tests used in the study, also time factor was of limitating importance because post-operative surgical cases was not common as non-surgical cases. RECOMMENDATION Future studies including wider clinical categories and independent perplexers of microalbuminuria are envisaged to evaluate the strength of the ACR test. Also, more studies are needed to compare between microalbuminuria and other prognostic values in intensive care environment. It will also be important to study the kinetics of microalbuminuria in different groups of sepsis and SIRS and to evaluate its usefulness on a "sepsis prediction panel" in combination with other sepsis biomarkers.
